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The listing of claims will replace all prior versions, and listings, of claims in the 
application: 

I I STING OF CLAIMS 

1 . (original) A light source comprising: 

a source of plasma discharge that emits electromagnetic ("EM 0 ) radiation, a portion of 
which has wavelengths shorter than about 200 nm; and 

a phosphor composition that comprises a plurality of particles, each of said particles 
comprising at least a first phosphor and at least a second phosphor, said phosphor composition 
is disposed such that said first phosphor absorbs substantially said portion of EM radiaton 
having wavelengths shorter than about 200 nm. and said first phosphor emits EM radiaton 
having wavelengths longer than about 200 nm. 

2. (currently amended) The A light source according to claim 4 comprisin g: 

a gnnmp of plasma di^haroe that e m its electromagnetic (*EM") radiation, ft pprtion of 
which has wavel ^nnths shorter than about 200 nm; and 

a phncinhor composition that comprises a pl u rality of particles, each Of said paiUcles 
comprising at least a first phosphor and at teast a second phosohor. said phosphor composition 
is disposed s»ch that said first phosphor a hsorbs substantially said portion Qf EM radia tion 
having wavelengths shorter th a n ahout 200 nm. and said first phosphor emits EM radiation 
hftvi pn wavelength * mnn»r than about 200 nm. wherein said at least a first phosphor comprises 
a plurality of nanometer-sized particles disposed on a surface of a particle of said second 
phosphor. 

3. (currently amended) The A light source accord i ng to c l a i m 1 comprising: 

a snnrce of plasma discharge that emits electrom agnetic ("EM*) radiation, a pprtion of 
which has wavelengths fihortar than about 200 nm; and 
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h ^ ^SSitjon that cerises S Polity of panio.es, each of say a rticles comprising 

i Z sj r ^hnr ,nd at lea p * I ^ ^ QS ohor. said nho*r>hor composition « d.sposed 

■ irh ^ «w, nhosnhor ...hstantiallv said portion of F M rad.at.on having 

^ ^ than .bout ?00 nm an d s aid fjr?T phos phor emits FM radiation hav.ng 

ys&S BSM longer th »n a hont 200 nm. wherein said at least a first phosphor forms a she., 
around each particle of said second phosphor. 

4. (original) The light source according to claim 2, wherein said source of plasma discharge 
is contained in a sealed housing. 

5 (original) The light source according to claim 2, wherein said source of plasma 
comprises mercury gas, which produces a plasma discharge upon application of a voltage 
across the mercury gas. 

6. (original) The light source according to claim 5. wherein said nanometer-sized particles 
of said at least a first phosphor have a size in a range from about 1 nm to about 500 nm. 

7. (original) The light source according to claim 5, wherein said nanometer-sized partic.es 
of said at least a first phosphor have a size in a range from about 1 nm to about 200 nm. 

8. (original) The light source according to claim 5, wherein said nanometer-sized particles 
of said at least a first phosphor have a size in a range from about 1 nm to about 100 nm. 

9. (currently amended) The light source according to claim 5, wherein said particle of said 
at least a second phosphor have a size in a range from about 1 micromotors mjprometer to 
about 6 micrometers. 

10. (original) The light source according to claim 5; wherein said at least a first phosphor is 
selected from the group consisting of UPO.Pr 3 *; LaBaOePr 3 *; LaBO^Pr*; YB0 3 :Pr*; 
GdBOaiPf 3 *: LuBOatPr 3 *; (Gd.YJBsOePr 3 *; (Sr.CajMaO^Pr 3 *; (La,Gd,Y)MgB 5 O 10 :Pr 3+ ; 
SrB 4 0 7 :Pr**; CaMgAI^O^Pr 3 -; CaMgAI 14 0 23 :Pr>*; YPO.Pr*-; GdP0 4 :Pr*; Y^Pr*; 
YPO^Bi 3 *; LuP0 4 :Bi 9 '; LaP0 4 :Pb 2+ ; LaB 3 0 6 :Pb 2+ ; LaB0 3 :Pb 2 *; YB0 3 :Pb 2 *; GdB0 3 :Pb 2 *: 
LuB0 3 :Pb 2+ ; (Gd.YJB^Pb 2 *; (Sr,Ca)AI 12 0 19 :Pb 2+ ; (La,Gd,Y)MgB 5 O, 0 :Pb 2+ ; SrB 4 0 7 :Pb 2+ ; 
CaMgAI^O^Pb 2 *; CaMgAI 14 0*:Pb 2 *; YP0 4 :Pb 2 *; GdP0 4 :Pb 2 *; Y^iOsiPb 2 '; YP0 4 :Pb 2+ ; 
LuP0 4 :Pb 2+ ; LaPCVPr^.Pb 2 *; LaB 3 0 8 :Pr^,Pb 2+ ; UBO^.Pb 2 *; YB0 3 :Pr* Pb 2 *; 
GdBO^Pr^.Pb 2 *; LuBO^.Pb 2 *; (Gd.Y)B 3 0 8 :Pr 3 *,Pb 2+ ; (Sr.CaJAI^O^Pr^Pb 2 *; 
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(La Qd.Y)MgB 5 O, 0 :P^.Pb-; SrB 4 O r :Pr",Pb- CaMgAh^O^P^PbJ; 

LuPCVBi 3 * Pb-; LaP0 4 :P^,Pb-,Bi-; LaB 3 0 6 :Pr-,Pb^,8i-; LaBO^.Pb ,B, 
YB0 3 Pr-Pb-.Bi-; GdBO^.Pb-.Bi*; LuBO^.Pb-.Bi- (Gd.Y^P^Pb-.Bi-. 
(Sr,Ca)A.^ 9 :Pr-.Pb-.B^ (La,Gd.Y)MgB 5 O, 0 :Pr^Bi- SrB^Pr-.Pb^Bi ; 

GdPCVP.*Pb-,Bi- Y 2 Si0 5 :Pr-.Pb-,Bi-; YP0 4 :Pr»,Bi-,Pb 2 -; LuP0 4 :Pr*,B, .Pb . 
(Ca,Mg,Sr)S0 4 :Pb- CaU 2 Si0 4 :Pb^ (Ca.8a,Sr)Si0 3 :Pb 2 - Ba(Y.Gd,Lu)B 9 0 1 e:BI^; YF 3 :Bi ; 
YOF.Bi 3 *; (Gd.Y)OF:Bi 3 *,Pr 9+ ; (Y.GdJaAlsO^tBi 3 *; and combinations thereof . 

1 1 (original) The light source according to claim 1 0, wherein said nanometer-sized particles 
of said first phosphor is produced by a method selected from the group consisting of flame 
spray pyrolysis. inverse-mlcroemulsion, sol-gel, and colloidal suspension. 

12 (original) The light source according to claim 5; wherein said at least a first phosphor Is 
eelected from the group consisting of LaP0 4 :Pr*; LaBA^Pr 3 *; LaBO^Pr 3 *; YB0 3 :Pr*r 
GdBCVPr^ LuBOatPr 3 *; (Gd.YJB^Pr 3 *; (Sr.CaJAl^O^Pr*; (La.Gd.YjMgBsO^Pr* 
SrB.arPr*; CaMgAI^O^Pr-; CaMgAI^Pr 3 *; YPO.Pr 3 *; GdP0 4 :Pr*; YaSiCfcPr* 
YPO.Bi 3 *- LuP0 4 :Bi^; (Ca.Mg.Sr)S0 4 :Pb*; CaLi 2 Si0 4 :Pb 2+ ; (Ca,Ba,Sr)Si0 3 :Pb + 
Ba(Y,Gd,Lu ) B 9 0 ls :Bj-; YF^Bi 3 *; YORBi*; (Gd.Y)OF:Bi^,Pr^; (Y.Gd^lsO^BP; and 
combinations thereof. 

13. (original) The light source according to claim 5, wherein said at least a second phosphor 
absorbs a portion of radiation emitted by said plasma discharge that has wavelengths longer 
than about 200 nm and radiation emitted by said at least a first phosphor, and said at least a 
second phosphor emits visible light. 

14. (original) The light source according to claim 13; wherein said at least a second 
phosphor is selected from the group consisting of BaMg 2 Al l6 0 27 :Eu 2+ ; CeMgAlnO^rTb^; 
YaOaiEu 3 *; (Ba.Sr.CaMPO^CI.F.OH^Eu 2 *; (Ba,Sr,Ca)MgAI 10 O 17 :Eu 2+ ; (Ba.Sr.Ca)BP0 6 :Eu 2 *; 
Sr^UO^Eu 2 *; BaAleO^Eu 2 *; 2SrCK).84P 2 0 5 0.16B 2 O a :Eu 2+ ; MgW0 4 ; BaTiP 2 O fl ; 
(Ba,Sr,Ca)MgAI 10 O 17 :Eu 2 -,Mn 2+ ; (Ba,Sr,Ca) s (P0 4 ) 3 (CI.F,OH):Sb 3 Y UPO.tCe^Tb 3 *; 
GdMgBsO^Ce", Tb 3 *, Mn 2+ ; GdMgBsO^Ce 3 *, Tb 3 *; (Tb,Y,Lu,La,Gd) 3 (AI.GakO^.Ce 3 *; 
( Ba,Sr,Ca) s (P0 4 ) 3 (CI.F,OH):Eu-, Mn 2 *. Sb 3 *; (Y,Gd,La,Lu,Sc) 2 0 3 :Eu 3 *; 
(Y,Gd,La,ln,Lu,Sc)B0 3 :Eu 3+ ; (Y.Gd,La)(AI,Ga)0 3 :Eu 3+ ; (Ba,Sr,Ca)(Y.Gd, La.LuJ^Eu 3 *; 
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, Y GdyA| B4 0 12 -Eu-- monoclinic GcWfcEu*; (Gd.YWAI.Ga^Eu*; 

^e,S«^ (S r .M 9 ) 3 (PO^ GdMgB 5 O 10 :Ce^; 

3.5MgO-0.5MgF 2 -GeO 2 :Mn 4+ ; and combinations thereof. 

15 (original) The light source according to claim 5, wherein said light souroe is selected 
from the group consisting of fluorescent lamps, compact fluorescent lamps, and electrodeless 
fluorescent lamps. 

1 6. (original) A light source comprising: 

a source of plasma discharge that emits EM radiation, a portion of which has 
wavelengths shorter than about 200 nm. said source of plasma discharge being contained in a 
sealed housing and comprising mercury gas, which produces said plasma discharge upon 
application of a voltage across said mercury gas; and 

a phosphor composition that comprises a plurality of particles of at least a first phosphor 
and a plurality of particles of at least a second phosphor, wherein said particles of said at least a 
first phosphor have a nanometer size, each of particles of said at least a second phosphor is 
coated with particles of said at least a first phosphor, said phosphor composition is disposed 
such that said first phosphor absorbs substantially said portion of EM radiation having 
wavelengths shorter than about 200 nm, and said first phosphor emits EM radiation having 
wavelengths longer than about 200 nm; 

wherein said particles of said at least a first phosphor have a size in a range from about 1 nm to 
about 500 nm; 

said particles of said at least a second phosphor have a size in a range from about 2 
micrometers to about 6 micrometers; 

said at least a first phosphor is selected from the group consisting of LaP0 4 :Pr*; LaBaOeiPr 3 *; 
LaBO a :Pr^; YB0 3 :Pr*; GdBO^Pr 3 *; LuB0 3 :Pr^; (Gd.YJBaCtePr*; (Sr,Ca)AI 12 0,9:Pr*; 
(La.Gd.YJMgBsO^Pr 3 *; SrB^Pr 3 *; CaMgAI 1139 0 18 :Pr 3t ; CaMgAI^O^Pr 3 *; YP0 4 :Pr*; 
GdPOvPr 3 *; YjSiCtePr*; YP0 4 :Bi 3+ ; LuP0 4 :Bi*; LaPO^Pb 2 *; UB,0 6 :Pb 2+ ; LaB0 3 :Pb 2+ ; 
YBO^Pb*; GdB0 3 :Pb 2 *; LuB0 3 :Pb 2 *; (Gd.YJBaOyPb 2 *; (Sr,Ca)AI, 2 0 19 :Pb*; 
(La,Gd.Y)MgB50 1() :Pb 2+ ; SrB 4 0 7 :Pb 2 *; CaMgAln^O^Pb 2 *; CaMgAI^CWPb 2 *; YP0 4 :Pb e+ ; 
GdP0 4 :Pb 2+ ; Y^IOsiPb 2 *; YP0 4 :Pb 2+ ; LuP0 4 :Pb 2+ ; LaP0 4 :Pr>*,Pb 2 *; LaB^Pr^.Pb 2 *; 

-5- 

PAGE 6f32 * RCVD AT 1/3/2005 10:55:58 AM [Eastern Standard Time] ' SVRlUSPTWFXRF-UO * DNIS:8729306 ' CSID:5OTr751 * DURATION (mir>ss):10<02 



JAN 03 2005 11:04 PR GE CORPORATE R-D 



5183877751 TO 817033729396 



P. 07/32 



S.N 10/674,376 136299 
UBO.-PI* Pb 2 *; YBO.-.Pr 3 *. Pb 2 *; GdBO^.Pb 2 *; LuB0 3 :P^,Pb 2+ ; (Gd,Y)B 3 O a: Pr* PbV 
(Sr,Ca)Al 12 O ig :Pr-,Pb- (U,Gd,Y) M gB 5 O 10 :P^Pb- SrB^rPW 

CaMgAI. 330 19 :P W; CaMgA. 14 0 23 :Pr-,Pb 2 *; YKfcPr* Ft* GdPO<Pr-,Pb ; 
Y^iCVPr 3 * Pb 2i ; YPO.-.Bi^.Pb 2 *; LuPO^.Pb 2 *; LaPO^.Pb^Bi 3 *; L^OeiPrVb + ,Bi ; 
LaBOa'Pr 3 * Pb^.Bi 3 *; YBCVP^Pb^.Bi 3 *; GdBO^.Pb^Bi 3 -; LuBO^.Pb^Bi 3 *; 
(Gd > Y)B30e:Pr 3 *,Pb 2+ ,Bi 3+ ; (Sr,Ca)AI 12 O l9 :Pi* Pb^.Bi 3 *; (La.Gd.YJMgBsO^Pr^.Pb^.Bi 3 *; 
SrB 4 0 7 Pr» Pb^.Bi 3 *; CaMgAI,i. M 0, 9 :P^.Pb 2+ ,Bi 3 - CaMgAl 14 0 23 :Pr 3 *.Pb 2+ ,Bi 3 '; 

YPO^.Pb^.Bi 3 *; GdP0 4 :Pr 3 *,Pb 2+ ,Bl 3 *; Y^iOsiP^Pb^.Bi 3 *; YP0 4 :Pr^,B^.Pb 2+ ; 
LuPCVP^.Bi^.Pb 2 *; (Ca,Mg.Sr)S04:Pb*; CaLi.SiO.Pb 2 *; (Ca.Ba.SOSiCkPb 2 *; 
Ba(Y,Gd J Lu)B90 16 :Bi 3 *; YF 3 :Bi 3+ ; YOFrBi 3 *; (Gd,Y)OF:Bi 3+ ,Pr 3 *; (Y.GdMUO^Bi 3 *; and 
combinations thereof; and 

said at least a second phosphor emits visible light and Is selected from the group consisting of 
BaMg^eO^Eu 2 - CeMgAdA^Tb 3 *; Y^Eu 3 *; (Ba > Sr,Ca) 9 (P0 4 ) 3 (CI,F,OH):Eu^ 
(Ba.Sr.Ca)MgAI 1 oO, 7 :Eu» f ; (Ba,Sr,Ca)BP0 5 :Eu 2+ ; Sr^O^Eu 2 *; 8aAI 6 0, 3 :Eu 2 *; 
2SrO*0.84P 2 Gv0.l6B 2 O 3 :Eu 2+ ; MgW0 4 ; BaTIP 2 0 8 ; (Ba,Sr,Ca)MgAI,oO, 7 :Eu 2 *,Mn 2 *; 
(Ba,Sr,Ca) 5 (P0 4 ) 3 (CI,F,OH):Sb 3+ ; LaPO^Ce 8 *,™ 3 *; GdMgB s Oi 0 :Ce 3 *, Tb 3 7 Mn 8 *; 
GdMgBgO^Ce 3 *. Tb 3 *; (Tb,Y,Lu.La.Gd) 3 (AI.GaJsO^Ce*; (Ba,Sr,Ca) 5 (P0 4 ) 3 (CI,F,OH):Eu^, 
Mn 2+ , Sb 3 *; (Y 1 Gd,La > Lu.Sc) 2 0 3 :Eu 3+ ; (Y.Gd.La.ln.Lu.ScJBO^Eu 3 *; (Y.Gd.LaKAI.GaJOjiEu 3 *; 
(Ba,Sr.Ca)(Y,Gd, La.LufeO.iEu 3 *; (Y.GdJAIaB^Eu 3 *; monoclinic GdjO^Eu 3 *; 
(Gd,Y) 4 (AI,Ga) z 09:Eu 3+ ; (Ca,Sr)(Gd.Y) 3 (Ge,Si)AI 3 0 9 :Eu 3 *; (Sr,Mg) 3 {P0 4 )2:Sn 2+ ; 

GdMgBgOioiCe^.Mn 2 *; 3.5MgO0.5MgF 2 -GeO 2 :Mn 4+ ; and combinations thereof . 

17. (original) A light source comprising: 

a source of plasma discharge that emits EM radiation, a portion of which has 
wavelengths shorter than about 200 nm, said source of plasma discharge being contained in a 
sealed housing and comprising mercury gas, which produces said plasma discharge upon 
application of a voltage across said mercury gas; and 

a phosphor composition that comprises a plurality of particles of at least a first phosphor 
and a plurality of particles at least a second phosphor, wherein said particles of said at least a 
first phosphor have a nanometer size, each of particles of said at least a second phosphor Is 
coated with particles of said at least a first phosphor, said phosphor composition is disposed 
such that said first phosphor absorbs substantially said portion of EM radiation having 
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wavelengths shorter than about 200 nm, and said first phosphor emits EM radiation having 
wavelengths longer than about 200 nm; 

wherein said particles of said at least a first phosphor have a size in a range from about 1 nm to 
about 500 nm; 

said particles of said at least a second phosphor have a size in a range from about 2 
micrometers to about 6 micrometers; 

said at least a first phosphor is selected from the group consisting of LaPCVPr*; LaBaCkPr 3 *; 
LaBO^Pr*; YBO^Pr 3 *; GdBO^Pr*; LuBO^Pr 3 *; (Gd.YJBaOsPr 3 *; (Sr.CaJAItA^Pr 3 *; 
(La Gd YJMgBsOioiPr 3 *: SrB^Pr 3 *; CaMgAln^O^Pr 3 -; CaMgAluOrfPr*; YP0 4 :Pr*; 
GdPO.'pi*- Y^iOsrPr*; YP0 4 :Bi*; LuPO^BI 3 *; (Ca.Mg,Sr)S0 4 :Pb 2 *; CaLi 2 Si0 4 :Pb 2+ ; 
(Ca,Ba,Sr)Si0 3 :Pb- Ba(Y,Gd,Lu)B 9 Oi6:Bi 3 *; YF 3 :Bi- YORBi 3 *; (GdWRBi-.Pr*; 
(Y.GdJsAlsO^iBi 3 *; and combinations thereof; and 

said at least a second phosphor emits visible light and is selected from the group consisting of 
BaM g2 A. 18 O a7 :Eu 2 -; CeMgAhO^Tb 3 -; W-Eu 3 *; <Ba,Sr.Ca) 5 (P0 4 ) 9 (Cl.F,OH):Euj 
(Ba,Sr.Ca)MgAI 10 O 17 :Eu-; (Ba.Sr.Ca)BP0 5 :Eu 2 *; Sr^O^Eu 2 *; BaAl^siEu^ ; 
2SrO0 SAP^.I e^Eu 2 - MgW0 4 ; BaTiP 2 0 B ; (Ba,Sr,Ca)MgAI 10 O 17 :Eu *,Mn *; 
(Ba,Sr,Ca) 9 (P0 4 ) 3 (CI.F.OH):Sb 3 *; LaPCV.CeVb 3 *; GdMgBaO^Ce 3 *, TV\ Mn 2+ ; 
GdMgBsCerCe 3 *, Tb 3 *; (Tb.Y,Lu,La.Gd) 3 (Al.GaJsO^Ce 3 *; (Ba.Sr,Ca)5(P0 4 ) 3 (CI,F,OH):Eu \ 
Mn*\ Sb 3 *; (Y,Gd,La,Lu,Sc) 2 0 3 :Eu 3+ ; (Y,Gd,La,ln.Lu,Sc)B0 3 :Eu 3+ ; (Y,Gd,La)(AI.Ga)0 3 :Eu^; 
(Ba,Sr,Ca)(Y.Gd, U.Lu) 2 0 4 :Eu 3 *; { Y.Gd) AI 3 B 4 Oi 2 : Eu 3 *; monoclinic Gd^Eu 3 *; 
(Gd.YMAI.Ga^Eu 3 *; (Ca,Sr)(Gd.Y) 3 (Ge,Sl)AI 3 0 9 :Eu 3 *; (Sr,Mg) 3 (P0 4 ) 2 :Sn 2+ ; 

GdMgB 6 0 1D :Ce 3+ ,Mn 2 *; S.SMgO-O.SMgFa-GeO^Mn 4 *; and combinations thereof. 

1 8. (original) A method for making a light source, said method comprising: 

providing a source of plasma discharge that emits EM radiation, a portion of which has 
wavelengths shorter than about 200 nm; 

containing said source of plasma discharge in a sealed housing; and 

disposing a phosphor composition in said sealed housing, which phosphor composition 
comprises a plurality of particles, each of said particle comprising at least a first phosphor and at 
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least a second phosphor, said at least a first phosphor being disposed on each particle of said 
second phosphor, and said phosphor composition being disposed such that said first phosphor 
absorbs substantially said portion of EM radiation having wavelengths shorter than about 200 
nm. and said first phosphor emitting EM radiation having wavelengths longer than about 200 
nm. 

19. (original) The method according to claim 18, wherein said source of plasma discharge 
comprises mercury gas. which produces a plasma discharge upon application of a voltage 
across said mercury gas. 

20. (currently amended) The method according to claim 19, wherein said providing said 
plasma source comprises providing an amount of mercury sufficient to maintain a mercury 
vapor pressure of about 0.8 Pa at a temperature of about 40 ^C. 

21. (original) A method for making a light source, said method comprising: 

providing an envelope made of a material that is substantially transparent; 

depositing a layer of a phosphor composition on an inner surface of said envelope, said 
phosphor composition comprising a plurality of particles, each of said particles comprising at 
least a first phosphor and at least a second phosphor, said at least a first phosphor forming a 
coating around each of particles of said at least a second phosphor; 

evacuating said envelope to provide an evacuated envelope having said layer of said 
phosphor composition thereon; 

adding a first amount of mercury and a second amount of an inert gas into said 
evacuated envelope; 

providing a means for generating a plasma discharge from said mercury and said inert 
gas; and 

sealing said envelope to produce said light source. 
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22 (original) The method according to claim 21 . wherein said forming a coating comprises 
depositing a plurality of nanometer-sized particles of said first phosphor around each particte of 
said second phosphor. 

23 (currently amended) The method according to claim 22, wherein said first amount of 
mercury Is sufficient to maintain a mercury vapor pressure of about 0.8 Pa at a temperature of 
about 40 "C. 

24. (original) A phosphor composition comprising a plurality of particles, each of said 
particles comprising at least a first phosphor and at least a second phosphor, said first phosphor 
being capable of absorbing EM radiation having wavelengths shorter than about 200 nm. and 
being capable of emitting EM radiation having wavelengths longer than about 200 nm. 

25. (currently amended) The A phosphor composition of c l aim 34 comprising a , plurality o f 
partita, each of «md particle s comprising at least a first phosphor and at least 8 
phosphor, said first phosphor being capab le of absorbing FM radiation having wavelengths 
^ hnrtar than ahn,.t 200 nm. and being capabl e of emitting EM radiation having wavelengths 
Jo nathan about 200 nm. wherein said first phosphor comprises a plurality of nanometer-sized 
particles, that which are disposed around a particle of said second phosphor. 

26. (currently amended) The A phosphor composition of o l aim 24 comprising fl plurality of 
particles, each of said particle comprising a t teast a first phosphor and at least a, SSPQnd 
nhosphor. said first phosphor being capabl e of absorbing EM radiation having wavelengths 
shorter than ahn.il 200 nm. and being oap a hle of emitting EM radiation having wave|enflfts 
jgnger than about 200 nm. wherein said first phosphor comprises a shell around a particle of 
said second phosphor. 
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